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(10, 11) 

wraps the heels of inner and outer belt ply (7A,7B) respectively. 
The hold 

type band ply has inner band piece (10a) placed in the outer end of 

inner belt 

ply and outer band piece (10b) extending between the inner and outer 
belt 

plies. The band plies are ply strips of parallelly arranged organic 
fiber 

cords coated with rubber. DETAILED DESCRIPTION - The radial ply tire 
consists 

of band layer (9) of parallelly arranged organic fiber cords coated 
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with 

rubber, extending in axial direction of tire and placed in tire 
periphery. The 

band layer is made of hold band ply (10) for wrapping the heel of 
inner belt 

ply (7A) of tire and a non-holding band ply (11) along the exterior 

of outer 

belt ply (7B) . The holding type band ply consists of an inner band 
piece (10a) 

placed in the outer end of inner belt ply and extending in between 

the inner 

and outer belt plies as outer band piece (10b) . The widths (W1,W2) 
of the 

inner and outer band pieces of holding type band ply are 0.1-0.5 and 
0.05-0.2 

times the width (BWl) of the inner belt ply. The width (W3) of the 
non-holding 

type band ply is 0.1-0.5 times the width (BW2) of the outer belt ply. 
USE - For vehicles. 

ADVANTAGE - By using holding type band ply for wrapping inner belt 

layer and 

non-holding band ply for outer belt layer, the rigidity and 
durability of tire 

is increased and road-noise is reduced. By using a non-holding band 

ply for 

outer belt ply the separation of inner and outer belt plies by the 
heel is 

prevented, thus reducing cornering force during tire rotation and 

maintaining 

control stability. DESCRIPTION OF DRAWING - The figure shows the 
enlarged 

sectional drawing of heel of belt layer of radial ply tire. (7A,7B) 

Inner and 

outer belt ply; (9) Band layer; (10,11) Non-holding type band ply; 
(10a) Inner 

band piece; (10b) Outer band piece. 
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* NOTICES* 
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damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carcass of the radial structure of resulting [ from the tread section ] in the bead core of a 
toe of bead through the sidewall section, It is the radial-ply tire equipped with the beU layer which 
consists of belt ply of two sheets allotted within and without tire radial depending on the radial outside 
of this carcass, and the method of tread circles. While preparing the band layer which arranged the 
organic fiber code in parallel along the tire hoop direction substantially in the heel of the tire shaft 
orientations of said belt layer, this band layer The inner piece of a band in aUgnment with the tire radial 
inside of the belt ply of said inside, It stands in a row in the piece of a band of these by the outer edge of 
the beh ply of said inside. And said inside. The radial-ply tire characterized by consisting of non-holding 
band ply allotted along the external surface of the hold band ply which wraps the heel of the belt ply of 
said inside by the piece of a band of the inside extended in between outer beh plies, and the belt ply of 
said outside. 

[Claim 2] While said band layer is formed by carrying out the spiral volume of the band-like ply which 
carried out rubber covering of the code juxtaposition object which arranged in parallel one organic fiber 
code or the organic fiber code of a a small number of book Said hold band ply makes width Wl of the 
piece of a band of said inside O.I to 0.5 times of the width BWl of the tire shaft orientations of inner 
beh ply. And the radial-ply tire according to claim 1 which becomes considering width W3 of said non- 
holding band ply as 0.1 to 0.5 times of the width BW2 of the tire shaft orientations of outer belt ply 
while making width W2 of the piece of a band of said inside into 0.05 to 0.2 times of the width BWl of 
the beh ply of said inside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radial-ply tire which can reduce a load noise. 
[0002] 

[Description of the Prior Art] In recent years, quiet-ization of a car is desired strongly and it has become 
pressing need to reduce the so-called load noise especially heard to the sound a "go" in the vehicle 
interior of a room under transit, and the load noise by the side of a 250-400Hz RF jarring especially. 
Although it is effective to make the tread rubber of a radial-ply tire flexible as an approach of reducing 
this load noise, there is a problem of spoiling driving stability and abrasion resistance greatly in 
exchange for it, and it is seldom suitable for practical use. 

[0003] such [ in recent years ] a load noise ~ the carcass of a radial-ply tire - a hoop - by raise the 
rigidity of the tire shaft orientations heel of the belt layer which carry out a bundle, it have become clear 
that it can decrease, and as show in drawing 6 (a), form the so-called band layer cl which arranged the 
organic fiber code in parallel substantially to the tire hoop direction in the tire radial outside of the belt 
layer b be propose by JP,1-309805,A etc. as the means. 

[0004] Moreover, as shown in this drawing (b), forming the so-called hold band c2 which wraps in the 
heel of the tire shaft orientations of the belt plies bl and b2 of two sheets of the belt layer b collectively, 
and makes the letter of the abbreviation for U characters, and the hold band plies c3 and c4 of two sheets 
which wrap in each belt plies bl and b2 according to an individual is proposed by JP,4-290733,A etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the band structure shown in drawing 6 (a) 
and (b) is not yet enough as the effectiveness which raises the rigidity of the heel of the tire shaft 
orientations of the belt layer b, there is little load noise reduction effectiveness and the fiirther 
improvement is needed. 

[0006] Moreover, in what was shown in this drawing (c), since two-layer band ply intervenes among the 
beh plies bl and b2 of inner outside, the belt plies bl and b2 of said inside and outside will estrange 
greatly to the tire radial in the heel. Thus, when the beU plies bl and b2 of inner outside estrange in the 
heel, there is an inclination for the cornering force generated in the time of revolution transit etc. to 
decrease, and there is fault of reducing the driving stability at the time of revolution transit. 
[0007] think out this invention in view of the above troubles, while being ** and preparing a band layer 
in the heel of the tire shaft orientations of a belt layer The hold band ply of one sheet which wraps in 
inner belt ply for this band layer, It aims at offer of the radial-ply tire which can reduce a load noise, 
raising effectively the rigidity of the heel of the tire shaft orientations of a belt layer on the basis of 
constituting outer belt ply from non-holding band ply of one wrap, and improving driving stability and 
endurance. 
[0008] 

[Problem(s) to be Solved by the Invention] The carcass of the radial structure where invention according 
to claim 1 results [ from the tread section ] in the bead core of a toe of bead through the sidewall section 
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among this inventions. It is the radial-ply tire equipped with the belt layer which consists of belt ply of 
two sheets allotted within and without tire radial depending on the radial outside of this carcass, and the 
method of tread circles. While preparing the band layer which arranged the organic fiber code in parallel 
along the tire hoop direction substantially in the heel of the tire shaft orientations of said belt layer, this 
band layer The inner piece of a band in alignment with the tire radial inside of the belt ply of said inside, 
It stands in a row in the piece of a band of these by the outer edge of the belt ply of said inside. And said 
inside, It is characterized by consisting of non-holding band ply allotted along the external surface of the 
hold band ply which wraps the heel of the beh ply of said inside by the piece of a band of the inside 
extended in between outer belt plies, and the belt ply of said outside. 

[0009] Invention according to claim 2 moreover, said band layer While being formed by carrying out the 
spiral volume of the band-like ply which carried out rubber covering of the code juxtaposition object 
which arranged in parallel one organic fiber code or the organic fiber code of a a small number of book 
Said hold band ply makes width Wl of the piece of a band of said inside 0.1 to 0.5 times of the width 
BWl of the tire shaft orientations of inner belt ply. and ~ while making width W2 of the piece of a band 
of said inside into 0.05 to 0.2 times of the width BWl of the belt ply of said inside It is the radial-ply tire 
according to claim 1 which becomes considering width W3 of said non-holding band ply as 0.1 to 0.5 
times of the width BW2 of the tire shaft orientations of outer belt ply. 
[0010] 

[Embodiment of the Invention] Hereafter, one gestalt of operation of this invention is explained based 
on a drawing. The carcass 6 tumed up and stopped around the bead core 5 of a toe of bead 4 through the 
sidewall section 3 fi-om the tread section 2 as the radial-ply tire of this operation gestalt is shown in 
drawing 1 , Among the radial outside of this carcass 6, and the tread section 2, depending on a way, the 
radial-ply tire equipped with the belt layer 7 which consists of belt plies 7 A and 7B of two sheets 
allotted within and without tire radial for passenger cars is illustrated, and a left cross section appears as 
symmetrically as a right cross section. 

[001 1] Said carcass 6 consists of carcass ply of one sheet 6 A in one or more sheets of radial structure 
which arranged for example, the carcass code at the include angle of 75 degrees - 90 degrees to the tire 
equator C, and this example. Although organic fiber codes, such as nylon, rayon, or polyester, are 
adopted in this example, according to the class of tire, a steel code can also be fiirther used for said 
carcass code if needed. 

[0012] Moreover, it had body section 6a from the tread section 2 to the bead core 5 of a toe of bead 4 
through the sidewall section 3, and cuff section 6b which is extended firom this body section 6a, and is 
tumed up around said bead core 5, bead EPEKKUSU 8 which consists of hard rubber was allotted 
among these, and said carcass 6 has reinforced the toe of bead 4. 

[0013] It is mostly formed over the whole region, for example, said belt layer 7 lays the belt plies 7A 
and 7B of two sheets on top of the sense which said code intersects mutually outside among [ it leaned 
and arranged the steel code by whenever / 10-45-degree comiculus / to the tire equator ] the tread 
sections 2, and is constituted. Moreover, although the width BWl of the tire shaft orientations of belt ply 
7A of said inside is formed in wide compared with the width BW2 of outer beh ply 7B, it may be the 
reverse. However, if these belt plies 7 A and 7B of two sheets have the same width, since the flexural 
rigidity in a cross section changes suddenly at that edge and it will have a bad influence on endurance, as 
for these two sheets, it is desirable to set it as different width at least. 

[0014] And as shown in drawing 1 and drawing 2 , the band layer 9 which arranged the organic fiber 
code in parallel along the tire hoop direction substantially is provided in the heel of such tire shaft 
orientations of the belt layer 7. in addition - "- a substantial tire hoop direction - meeting - " - what 
inclines at the include angle of 5 or less times to a tire hoop direction is included. In addition, in "the 
heel of the belt layer 7", the range of at least 10mm is included in the tire shaft-orientations inside fi-om 
the outer edge of the belt layer 7 at least. 

[0015] Although said band layer 9 is formed by this example by carrying out the spiral volume of the 
band-like ply 14 which carried out rubber covering of the one organic fiber code 13 with topping rubber 
G as shown in drawing 3 , the band-Uke ply 15 which carried out rubber covering of the code 
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juxtaposition object which arranged in parallel the organic fiber code 13 of a a small number of book as 
shown in drawing 4 can also be used for it. As for a ******** code number, at this time, 15 or less of 
ten or less carrying out to five or less are more preferably good for juxtaposition still more preferably. 
[0016] Moreover, although this example shows what has adopted the nylon code as an organic fiber 
code of the band layer 9, various kinds of organic textile materials, such as spun yam of the organic 
fiber which consists of aromatic polyamide etc., monofilament yam, single yam of multifilament, or 
****, are included. 

[0017] And piece of band 10a of the inside where said band layer 9 meets the tire radial inside of belt 
ply 7A of said inside. It stands in a row in piece of band 10a of these by the outer edge of belt ply 7A of 
said inside. And said inside, It consists of hold band ply 10 which wraps the heel of the belt ply of said 
inside by piece of band 10b of the inside extended in between the outer belt plies 7 A and 7B, and non- 
holding band ply 1 1 allotted along the external surface of belt ply 7B of said outside. 
[0018] Thus, by allotting the non-holding band ply 1 1 which does not wrap in the hold band ply 10 
about inner belt ply 7A, and does not wrap in belt ply 7B about outer belt ply 7b, respectively, the 
rigidity of the heel of the belt layer 7 can be raised effectively, and endurance is raised, and a load noise 
and the load noise by the side of a division RF can be reduced sharply. Moreover, since the non-holding 
band ply 1 1 is used, to outer belt ply 7B, it can prevent that the belt plies 7A and 7B of inner outside 
estrange greatly to the tire radial in the heel, therefore the fall of the cornering force at the time of 
revolution etc. can be controlled to it. 

[0019] As for this better **, in the outer edge of belt ply 7B of said outside, it is desirable that distance 
of the tire radial between behs is less than 1.0mm. 

[0020] Here, as said hold band ply 10 is shown in drawing 2 , it is desirable to make [ of the width BWl 
of inner belt ply 7A ] more preferably width Wl of piece of band 10a of said inside into 0.1 to 0.2 times 
0.1 to 0.3 times 0.1 to 0.5 times. Unless it fills the width Wl of piece of band 10a of said inside by 0.1 
times the width BWl of inner beU ply 7A, it cannot raise the rigidity of the belt layer 7, when 0.5 times 
are exceeded conversely, the rigidity of a belt layer is raised superfluously and there is a possibility of 
spoiling a degree of comfort etc. 

[0021] Moreover, the thing of the width BWl of belt ply 7A of said inside for which width W2 of piece 
of band 10b of said inside is made into smalbiess 0.05 to 0.2 times more preferably than piece of band 
10a of said inside is desirable. By this, the rigid level difference produced by duplication of the edge 
inside [ tire shaft-orientations ] inner piece of band 10a and outer piece of band 10b can be prevented, 
and endurance improves. 

[0022] Furthermore, it is desirable for width W3 of said non-holding band ply 1 1 to take [ of the width 
BW2 of belt ply 7B of said outside ] still more preferably for 0.1 to 0.2 times 0.1 to 0.3 times more 
preferably 0.1 to 0.5 times. 

[0023] And as shown in drawing 5 (A), such a band layer winds spirally said band-like ply 14 which 
consists of an organic fiber code first by the lead angle small on the drum 17 of the shape of a cylinder 
in which the diameter of expanding and contracting is possible, and forms piece of band 10a of said 
inside. In order to secure the symmetric property of a tire at this time, it is desirable to wind towards an 
outside fi-om the tire shaft-orientations inside mutually. 

[0024] Next, as shown in this drawing (B), inner belt ply 7 A is twisted on inner piece of band 10a, 
further, on it, said band-like ply 14 is spirally wound by the lead angle small to drum lifting, and inner 
piece of band 10b is formed. Although it is desirable to wind towards the inside fi-om a tire shaft- 
orientations outside mutually in order to secure the symmetric property of a tire also at this time, the 
machine with a volume which twists and makes band-like ply 13 drum Hfting is wound rapidly, and it is 
made to move to a tire shaft-orientations outside after it (an alternate long and short dash line shows). 
Thereby, the hold band ply 10 is formed. In addition, termination of the outer edge of inner beU ply 7 A 
is carried out in the range which does not exceed the outer edge of said piece of inner band 10a outside 
at this time. Therefore, it exposes to the method of the outside of tire shaft orientations firom the outer 
edge of inner belt ply 7A, and piece of band 10a of said inside can be formed by continuing inner piece 
of band 10b, and twisting it toward the method of the inside of tire shaft orientations continuously 
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spirally. 

[0025] Next, as shown in this drawing (C), outer belt ply 7B is twisted on inner piece of band 10a, and 
the non-holding band ply 1 1 can be further formed on it by making the termination of said band-like ply 
14 wind and carry out spirally to drum lifting by the small lead angle. 

[0026] Drawing 5 (A) As shown in - (C), while the joint of the band layer 9 is lost and the uniformity of 
a tire improves by constituting the band layer 9 using the band-like ply 14 (or 15), the restraint to the 
belt layer 7 is heightened, high-speed endurance is raised further, and it gets. In addition, although not 
illustrated, although such band-like ply was twisted spirally, the usual ply which makes the shape of 
others and a sheet can also be used for the hold band ply 10 and the non-holding ply 11 . 
[0027] 

[Example] While making the radial-ply tire which tire sizes are 195 / 60R15, and is shown in Table 1 as 
an experiment (an example, the examples 1-4 of a comparison, the conventional example), a load noise, 
the passage noise, driving stabiUty, and high-speed endurance were tested, and the engine performance 
was compared. In addition, it carried out 1= 152mm of BW(s), and 2= 142mm of BW(s). 
[0028] The test condition is as follows. 

Equipped domestic <load noise> 2000 cc displacement passenger car with four sample offering tires, it 
was made to run a smooth road surface in rate 50 km/h, noise level dB (A) of overalls was measured in 
the height location of the lug in a driver's seat left close to his ears and the center of a backseat, and it 
expressed as the characteristic which sets the example 1 of a comparison to 100. Noise level is small 
good so that a numeric value is large. 

[0029] While carrying out coasting transit of the distance of 50m for the straight-line-like test course 
(asphah road surface) by transit rate 60 km/h based on the real vehicle coasting trial specified to 
<passage noise> JASO/C / 606, in the midpoint of a course, the maximum level dB of the passage noise 
(A) was measured with the fixed microphone installed in the side fi-om the transit center line at the 
location of a road surface to 7.5m and 1.2m. A result is expressed as the characteristic which sets the 
example 1 of a comparison to 100, and it is small good so that a characteristic is large. [ of the passage 
noise ] 

[0030] On the dry asphalt road surface of a <driving stability> tire test course, it is expressing as the 
characteristic which especially thinks a high-speed revolution property as important and sets the 
example 1 of a comparison to 100 by organic-functions evaluation of a driver besides handle 
responsibility, a feeling of rigidity, and a grip. The one where a characteristic is larger is good. 
[0031] <High-speed endurance> The high-speed endurance test (camber angle = 0 degree, 4 degrees) 
based on the conditions of ECE30 was performed, and the characteristic which sets the example 1 of a 
comparison to 100 estimated. It is so good that a numeric value is large. The result of a test etc. is shown 
in Table 1. 
[0032] 
[Table 1] 
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[0033] The tire of an example has checked reducing the load noise etc, as a result of the test, improving 
endurance and driving stability. In addition, in what was shown in drawing 6 (c), it has also checked that 
driving stability was falling too. 
[0034] 

[Effect of the Invention] As explained above, by allotting hold band ply about inner belt ply, and 
allotting non-holding band ply about outer belt ply, respectively, the radial-ply tire of this invention can 
raise the rigidity of the heel of a belt layer effectively, and raises endurance, and can reduce sharply a 
load noise and the load noise by the side of a division RF. Moreover, since non-holding band ply is 
used, to outer belt ply, it can prevent that the belt ply of inner outside estranges greatly to the tire radial 
in the heel, therefore the fall of the cornering force at the time of revolution can also be controlled to it, 
and driving stability can be maintained to it. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of a tire showing the operation gestalt of this invention. 

[Drawing 2] It is the sectional view expanding and showing the heel of a belt layer. 

[Drawing 3] It is the perspective view showing an example of band-like ply. 

[Drawing 4] It is the perspective view showing other examples of band-like ply. 

[Drawing 5] (A) - (C) is an outhne sectional view explaining the formation approach of a band layer. 

[Drawing 6] (a) - (d) is the sectional view of the band layer explaining the conventional technique etc. 

[Description of Notations] 

2 Tread Section 

3 Sidewall Section 

4 Toe of Bead 

5 Bead Core 

6 Carcass 

6A Carcass ply 

7 Belt Layer 

7A Inner belt ply 
7B Outer belt ply 

9 Band Layer 

10 Hold Band Ply 

10a The inner piece of a band 
10b The inner piece of a band 

1 1 Non-Holding Band Ply 



[Translation done.] 
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